Background
==========

The lack of residential care places or alternative community care contributes to a term known as a "bed blocker" -- an older person who has a lengthy hospital stay and is unable to be readily discharged due to functional decline. This causes congestion throughout the hospital system with more acute patients unable to be admitted, lengthy delays in emergency departments and reduction in elective surgery output. These system pressures have facilitated the development of post-discharge programs with the expectation that they will reduce length of stay by allowing earlier discharge from hospital or by providing slow stream rehabilitation services in the community rather than in a sub-acute hospital setting \[[@B1]\].

A key goal for community services for older persons is improving Quality of Life (QoL) \[[@B2]\]. Previous research has indicated that older persons transitioning from hospital to residential aged care (RAC) have very poor health-related QoL \[[@B3]\], however, it is not clear how delaying entry to RAC and/or allowing a period of convalescence or slow stream rehabilitation at home might affect an older person's QoL after the acute hospitalisation period.

The Australian Transition Care Program is a clearly defined post-acute discharge program for older people. To be eligible, an older adult must be assessed as needing the level of support of at least low level residential care while in hospital for an acute care episode. Services provided by the transition care program include case management, medical and nursing support, rehabilitation services and personal and domestic care over a maximum period of 12 weeks (average seven weeks) post discharge from hospital \[[@B4]\]. The aim of the transition care program is to enable older persons to return home, rather than prematurely enter residential care, and to optimise their functional capacity. Additional aims are to promote earlier discharge to free hospital beds for other uses and to minimise the chance of re-admission \[[@B5]\].

Utility is an important construct used in economic evaluation to measure the level of satisfaction with a person's quality of life and is usually anchored between 0 (death) and 1 (representing full health). There is a lack of research on the effect of community service programs, such as transition care, on QOL, nor has the influence on QoL of program intensity, measured in the actual patient contact time spent delivering services, been examined. Additionally, while previous studies have reported overall summary measures of QoL, specific information on what domains are most influenced by particular programs for older people is lacking.

The aims of this study were to:

1\. Determine the QoL and utility for participants of a post-acute hospital program.

2\. Examine the impact of the intensity of a post-acute hospital program on utility gains over time.

Methods
=======

Study design
------------

A prospective observational cohort study with baseline and repeated measures was conducted in six community based transition care programs in two states of Australia, Queensland and South Australia. Data were collected at four time points: Admission to transition care program, discharge from transition care program and at three and six months post admission to the transition care program. Ethical approval for the study was granted by the University of Queensland Human Research Ethics Committee (HREC) (2009001647) as well as HRECs responsible for governance at each of the transition care program sites.

Subjects
--------

Included in the study were all consenting patients entering the community-based transition care program, immediately following a hospitalisation and/or temporary residential care stay. No exclusion criteria were applied. A detailed description of the participants has been provided previously \[[@B6]\].

Assessments
-----------

Demographic details were collected via the interRAI Home Care tool \[[@B7]\]. This tool is one of a suite of assessment tools designed to support the assessment and care planning of older frail people; it provides a seamless assessment process across settings reducing duplication in assessment for the patient and health professionals \[[@B7]\]. Frailty was defined by calculating a frailty index from the accumulation of deficits in interRAI Home Care domains (including cognition, communication, mood, functional status, continence, health conditions and symptoms, nutritional status, and number of medications) using the method specified by Rockwood \[[@B8]\]. A higher frailty index indicates increasing frailty and a threshold of 0.25 has been proposed as the demarcation between 'fitness' and 'frailty' in community-dwelling older people \[[@B6],[@B9]\].

Health related QoL was measured using the EQ-5D, a reliable and valid tool that has been extensively used in similar patient populations \[[@B10]-[@B12]\]. The EQ-5D measures health in five domains: mobility, self-care, usual activities, pain and anxiety/depression. The summary score (representing a person's utility) derived from the EQ-5D is anchored at 0 (representing death) and 1.0 (representing full health). Scores below zero are possible on this scale representing states considered worse than death.

A measure of capability, the ICECAP-O, was also collected. The ICECAP-O measures wellbeing and quality of life in a wider sense and was designed from the theoretical basis of the capabilities framework derived by Sen \[[@B13]\]. This approach attempts to measure what the person is capable of performing rather than what health state the person is in. The tool measures five attributes: Attachment, Security, Role, Enjoyment and Control with four levels in each attribute ranging from best to worst. For example, the Security levels are:

1\. I can think about the future without any concern

2\. I can think about the future with only a little concern

3\. I can only think about the future with some concern

4\. I can only think about the future with a lot of concern

It has been designed to be converted to a utility measure for possible use in economic evaluations with a range of 0 (representing no capability) to 1.0 (representing full capability) \[[@B14]\].

Service characteristics were collected in conjunction with the cohort study by the service providers. These were the hours spent with each patient by various service providers (for example, total physiotherapy visits and time for an episode of care), travel time, case management time, wage rates of staff and equipment provided.

Statistical analyses
--------------------

Descriptive statistics are presented for the domain scores and the summary scores for both the EQ-5D and ICECAP-O. Summary scores for the EQ5D were calculated using the Australian algorithm \[[@B15]\] and for the ICECAP-O using the UK weighting system \[[@B16]\]. The change in utility over time was analysed using a generalized estimating equation (GEE) with a Gaussian family and exchangeable correlation structure. The GEE is a flexible way of analysing repeated measures within an individual and can accommodate missing data \[[@B17]\].

Quality adjusted life years (QALYs) reflect both the quality and quantity of time lived. For example, six months in full health would generate 0.5 QALYs. While QALYs are commonly calculated using EQ-5D utility values, the ICECAP-O has not necessarily been designed to capture this measure. For the purposes of comparison, a similar time × utility measure was calculated for this study. QALYs over the study period were calculated for the EQ-5D using the area under the curve of the four measurement points and an equivalent measure (utility × time) was generated for the ICECAP-O \[[@B18]\]. In order to measure whether a positive or negative change in utility had occurred from baseline, incremental QALYs (or utility × time) were calculated as the change from baseline area under the curve. A paired *t*-test was used to compare the resultant incremental change scores.

The service time (e.g. nursing, physiotherapy) is presented by mean (standard deviation) and by percentage of participants receiving that service.

The association between the QALYs gained from the EQ-5D or ICECAP-O (dependent variable) and the service time input of the various components (physiotherapy, nursing etc.) of the program (independent variables) were examined separately using univariate linear regression analyses. The significance level was set to 0.05. All analyses were performed using STATA 12®.

A small amount of missing data for the QoL questionnaires was present (\<3%) either because the entire questionnaire was missing at that time point or because the questionnaire was incomplete. Examination of the data visually using scatterplots indicated that there were no patterns present and data appeared to be Missing Completely at Random. Given the small numbers and random nature of the "missingness", it was considered that this would not impact on the overall results and therefore no imputation was necessary. Where data was present in an incomplete questionnaire it has been used in the presentation of the domain scores, however, the total utility score was unable to be calculated for these participants.

Results
=======

A total of 351 participants were recruited to the trial from November 2009 to September 2010. Follow-up was completed in April 2011 and demographic details are provided in Table [1](#T1){ref-type="table"}.

###### 

Descriptive characteristics of participants

  **Characteristic**                                              **Sample size (N = 351)**
  ------------------------------------------------ -------------- ---------------------------
  Age                                              Mean (SD)      78.99 (8.80)
  Gender                                           Females        231 (66%)
  Living arrangements                              Lives alone    171 (49%)
  Lives with spouse                                131 (37%)      
  Lives with others                                49 (14%)       
  Length of stay (days) in hospital prior to TCP   Median (IQR)   27 (16--45)
  Length of stay (days) in TCP                     Median (IQR)   54 (37--73)
  No. of medications at TCP admission              ≤ 3            22 (6%)
  4--5                                             32 (9%)        
  6--8                                             91 (26%)       
  9--12                                            123 (35%)      
  13--16                                           71 (20%)       
  ≥ 17                                             8 (2%)         
  Missing data                                     4 (1%)         
  No. of co-morbidities at TCP admission           Mean (SD)      6.02 (3.06)
  Frailty Index                                    Mean (SD)      0.31 (0.10)

TCP = transition care program.

Participants were older people with an average age of 79 years, had multiple co-morbidities and polypharmacy and showed a mean Frailty Index (FI) of 0.31; indicating the program appropriately targeted a frail older population. Around 87% of participants remained at home at the six-month follow-up point.

At three months, 15 people (4.7%) had died and this increased to 22 (6.3%) at study completion. Of the 22 deaths, 10 were male (8% of all males) and 12 female (5% of all females). This corresponds to an annual mortality rate of 0.16 for males and 0.10 for females. Comparison with Australian life tables \[[@B19]\] for the average age of males of 78 (annual death rate = 0.044) and of females of 80 (annual death rate = 0.036) demonstrates that the risk of dying was around three times higher for participants of transition care than that of the general Australian population of the same age.

The results of the domains of the EQ-5D are given in Figure [1](#F1){ref-type="fig"}. The majority of participants had problems with mobility, self-care and usual activities at baseline. The results in these three domains show a rapid improvement from baseline to discharge from the transition care program. Assuming baseline values as reference, the improvement in mobility, self-care and usual activities was confirmed even at three and six month follow-up.

![Change over time of the domains of the EQ-5D.](1477-7525-11-58-1){#F1}

The profile of pain differed from the dimensions of mobility, self-care and usual activities presented above. While there does appear to be some improvement in the percentage of people reporting no pain and a reduction in those reporting some or extreme pain by the end of transition care, this improvement appears to have been reversed to baseline levels by three months. The profile of anxiety/depression is also broadly similar to that of pain. Interestingly, although the participants had high levels of functional and mobility problems, over half of participants reported no anxiety or depression at all four time points. Only a small percentage of people (3.4%) rated themselves as extremely anxious or depressed on admission to transition care and this percentage was similar at the end of the episode of care (3.1%).

For the ICECAP-O the attributes that participants reported being the most limited at baseline were control (being independent) and role (doing things that make you feel valued) (Figure [2](#F2){ref-type="fig"}). Only 11% of people rated themselves as able to do all the things that made them feel valued initially; this proportion had doubled by the end of the transition care program episode and had risen to 50% by three months. All attributes apart from attachment showed improvement at all three follow up time points indicating that recovery was continuing long past the end of the transition care program episode of care.

![**Change over time of the domains of the ICECAP-O.** Note: Please refer to the ICECAP-O scale for clarification of the levels displayed \[[@B14]\].](1477-7525-11-58-2){#F2}

Summary scores for the EQ-5D and ICECAP-O are presented in Table [2](#T2){ref-type="table"}. At all time points the utility values derived from the ICECAP-O were higher than those derived using the EQ-5D. The increase in ICECAP-O over time was significant (p \< .01) and non-significant for the EQ-5D (p = .80).

###### 

Utility scores over the six month follow up

             **Initial**   **End of TCP**   **Three months**   **Six months**   **GEE effect × time**      **Total QALYs**   **Incremental QALYs\***
  ---------- ------------- ---------------- ------------------ ---------------- -------------------------- ----------------- -------------------------
  N          349           317              302                314                                         346               346
  EQ-5D      0.55 (0.20)   0.70 (0.20)      0.60 (0.25)        0.60 (0.28)      0.006 (−.040, 0.053)       0.28 (0.10)       0.0021 (0.0469)
  N          343           318              311                312                                         339               339
  ICECAP-O   0.75 (0.16)   0.83 (0.16)      0.83 (0.23)        0.84 (0.25)      **0.027 (0.009, 0.045)**   0.38 (0.08)       0.0087 (0.0315)

Notes: TCP = transition care program; GEE = generalized estimating equation QALY = quality adjusted life year; Bold = significant result.

\* calculated as area under the curve adjusted from baseline.

Total QALYs (or time × utility) and incremental QALYs gained for the two instruments for the six month period are listed in Table [2](#T2){ref-type="table"}. The incremental QALYs gained showed a small positive gain over the six month period. The instruments yielded different estimates of this gain with the ICECAP-O delivering a significantly higher overall gain (p = 0.02).

The type of services, frequency (defined as percentage of cohort who received the service) and the intensity (measured as hours of care) provided to the cohort are presented in Table [3](#T3){ref-type="table"}. The three most frequently provided services (apart from Case Management) were Physiotherapy, Occupational Therapy and Personal Care. The most hours of care given however were services for Personal Care followed by Home Care and Occupational Therapy. The total hours of care provided represent an average of 12 hours per week per person for an average seven week episode of care with about nine and a half being direct patient contact and two and a half comprising Case Management.

###### 

Service characteristics

  **Service**                     **Percentage of patients who received that service**   **Time spent in hours (mean sd)\***
  ------------------------------- ------------------------------------------------------ -------------------------------------
  Case Management                 100%                                                   19.86 (12.44)
  Physiotherapy                   92%                                                    9.41 (8.76)
  Occupational Therapy            88%                                                    11.28 (11.70)
  Personal Care                   87%                                                    29.04 (29.20)
  Nursing                         76%                                                    8.88 (11.71)
  Home Care                       37%                                                    16.92 (19.74)
  Allied Health Assistant         37%                                                    7.71 (8.36)
  Social Work                     35%                                                    4.30 (5.29)
  Dietetics                       33%                                                    3.74 (3.65)
  Podiatry                        29%                                                    1.45 (3.13)
  Total Direct Contact Time\*\*   100%                                                   66.23 (52.74)

Notes: \*Represents the service time in hours per person for the duration of the transition care episode of care (average seven weeks). Expected value can be obtained by multiplying the service time by the percentage of patients who received that service.

\*\*Direct Contact time does not include Case Management time and represents the average per person in the study.

Table [4](#T4){ref-type="table"} presents the results of the regression analysis. Both the EQ-5D and ICECAP-O demonstrated positive associations between the amount of direct contact time provided to the patient and QALYs gained. This yielded remarkably consistent, although slightly different, results between the EQ-5D and ICECAP-O with Personal Care Workers time having the most significant effect on both measures followed by Physiotherapy and Home Care for the EQ-5D and Occupational Therapy and Physiotherapy for the ICECAP-O.

###### 

Results of the regression analyses

                                     **EQ-5D**         **ICECAP-O**                          
  --------------------------- ----------------------- -------------- ----------------------- ----------
   Total direct contact time   **0.18 (0.08, 0.27)**    **\<0.01**    **0.09 (0.03, 0.15)**   **0.01**
        Case management          0.19 (−0.23, 0.6)         0.37        0.16 (−0.12, 0.43)       0.25
            Nursing             0.16 (−0.32, 0.62)         0.52        −0.07 (−0.38, 0.25)      0.68
         Physiotherapy         **0.93 (0.36, 1.49)**    **\<0.01**    **0.42 (0.04, 0.8)**    **0.03**
     Occupational Therapy        0.37 (−0.08, 0.8)         0.10       **0.38 (0.09, 0.67)**   **0.01**
     Personal Care Worker      **0.34 (0.17, 0.51)**    **\<0.01**    **0.17 (0.05, 0.28)**   **0.01**
       Home Care Worker        **0.36 (0.01, 0.7)**     **\<0.05**     0.15 (−0.09, 0.38)       0.22
           Dietician            −1.1 (−2.94, 0.76)         0.25        −1.2 (−2.43, 0.03)       0.06
           Podiatry              0.28 (−2.6, 3.15)         0.85         0.5 (−1.42, 2.42)       0.61
          Social Work           −0.39 (−1.74, 0.98)        0.58        −0.4 (−1.31, 0.51)       0.39
    Allied Health Assistant     0.24 (−0.57, 1.04)         0.56        0.36 (−0.18, 0.89)       0.19

Notes: Service time represents the time in hours received by a patient of each service type. All co-efficients are x10-3 therefore co-efficients represent potential gain in QALYs per 1000 hours of input. Statistically significant results appear in bold.

Discussion
==========

It is well known that older people are functionally worse and have poor quality of life following extended admissions to hospital \[[@B3],[@B20],[@B21]\]. However, it has not been known how much recovery has been possible. This study shows that older people receiving a post-discharge program continue to recover from acute episodes over time with improvements in QoL spanning at least six months. Death rates were substantially above Australian averages; however, this is not surprising given the frail nature of the participants.

Major improvements were for the mobility, self care and usual activities domains of the EQ-5D and for role and enjoyment dimensions of the ICECAP-O. Interestingly, recovery in these domains continued post the end of the supportive transition care program. Although the EQ-5D and ICECAP-O were developed from different theoretical constructs and the valuation methods are also very different, both instruments yielded consistent results with the direction of health gain although only the ICECAP-O showed significant differences over time. These results could support the developers of the ICECAP-O's view that health related QoL measures such as the EQ-5D are too narrow to capture benefits for older people and that the ICECAP-O could provide additional useful information to evaluate social and community services \[[@B16]\].

This is the first research to demonstrate the impact of intensity of a slow stream rehabilitation and support program measured in time provided for older people on utility. Previous studies have found some positive influence on QoL of community programs for older frail people. A small study found that twice weekly water exercise maintained QoL better than once weekly measured by the SF-36 in a group of older adults with mobility related Activities of Daily Living dependence \[[@B22]\]. An Australian study examining the effect of a post discharge 24-week program of nursing and physiotherapy found significant improvements in both QoL and re-admission rates over a "do nothing" alternative \[[@B23]\].

This analysis extends previous research by showing that changes in utility are positively related to the amount of input in terms of direct patient care provided. Additionally, the study demonstrates that the specific inputs most related to change are personal care workers, physiotherapy, occupational therapy and home care. These factors should be considered when developing similar programs.

A major limitation is the observational nature of the study. It cannot be determined how much of the improvement observed was due to the influence of the program and how much would be due to natural recovery following hospitalisation. No control group was available for this study. A randomised controlled trial of the transition care program is not possible as it is unethical to potentially deny patients a service that already exists by incorporating a control group into a study of the service. It may be possible that without any input post-acute, older people may be at risk of further deterioration and higher rates of residential care or they may spontaneously recover from these episodes. Therefore the incremental QALY improvement over a "do nothing" alternative may be higher or lower than the incremental QALYs from baseline estimated in this study.

The study was conducted in six different sites, which may have provided slightly different models of care. While this may have impacted on the results, there is variation in program delivery within each site, since the program is tailored to individual patient needs. The cohort was considered representative of TCP recipients, having been recruited across sites in both rural and metropolitan communities.

Conclusions
===========

The type and intensity of programs offered to older frail people post hospital admission can impact on their recovery and quality of life gains. In particular providing personal care, physiotherapy and occupational therapy appear to offer the best gains. This should be considered when developing similar services for older people.

While the utility gains over time appear small and therefore not clinically relevant, the analysis cannot take into account the likely effect of the transition care program on maintenance of quality of life in people who otherwise may have declined over the six months. Therefore the incremental QALY gain of the program may likely be higher than the estimates obtained from this observational study.

The utility values derived will provide useful baseline information for other researchers on the utility of older people following a prolonged hospital stay and demonstrate the amount of potential recovery available in a six month period for a group of frail older people.
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